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(57) Abstract: In order 

to reduce the defects of a 
semiconductor substrate in an 
element forming region in which 
a memory cell is formed and 
to reduce a junction leakage, a 
thermal oxide film (5) is formed 
in an element isolation groove 
(4), and an oxide-nitride film 
(5a) or a silicon nitride film is 
formed on the surface of the 
thermal oxide film (5). After 
this, a silicon oxide film (6) is 
buried in the element isolation 
groove (4). As a result, even if 
the subsequent steps include an oxidizing step such as the step of forming Wright oxide films (12, 26) or the step of forming a 
gate oxide film (GO) of a high-breakdown-voltage MISFET, the progress of the oxidation of the thermal oxide film (5) can be 
suppressed by the oxide-nitride film (5a) on its surface. Therefore, the stress in the element isolation groove can be suppressed to 
reduce the defects of the semiconductor substrate in the element forming region and to reduce the junction leakage. 
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mz, m=?ftmm4&&tfm<D^£<Dmm 1 onm nmem^mtz/v u >ms & 

DSTif 4 5 0-5 0 0nmS^om^b->'j3>ai6^ii»L, Ill^It^ 

zwrnt'tz (0 2 9) o 

M^T, 0 3 Ote^-Tckafc, J»U >»fc«fc DStfbS/U n >JJ1 1 1 £P$3cU 
»:y-btlFG©±gfc, U >*J H-^n^S'>'J 3 2 0£C 
y'Ja>I2 0 *H7<x^>m21tfc«J:t), y-hllFG±l^-h 

3fcV>T?, 0 3 1 JC^I" J; 5 fc, ^##:««1±{C, (FG, FL) 

20 tit§»'!r-MSCGi^git5fc*©ONOl2 1 (Mfflmm 

25 Un>i2 2^CVDSTtltl.. ^<D±gi5^M^Jl©5>U +J*-f 

KBI, iAH ^>^X^>>-U-y--r H (WS i 2 ) I!li2 3£ifM*U $e>fc^ 
®±8&£CVD&T^fb->U 3>jg|2 4£i£»tf3 0 Z\<D0^m^VZl>m2 2 
tWS i 2 l2 3 0«liH ^^EU-fe^figM^d^^n^^^tt^^U 
WH«y>-HgCGt^5. u0^»>U3>l2 2iWSi 2 
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m2 3ommmt, mmmmmmz^x^m^^ 3>H2 o tmm-zn. z\ 
®^iy'j3>i2 2, 2 0, i o tws i 2 m2 3<Dmmm&. mmm&m 

«\ oNoit2i^^fc, onoh2 i^x7?>m;:tfcJ:0M3n 

5 •So 

»>U3>|22 > 20, 1 0 tWS i 2 i2 3<Dmmm&£tf^kz/i)Zl 
>I2 4^X^^>^T^^i:(C=t^^jaillS&M^(D^iitJ£MI S FET©^- 

hnmG&j&f&v. ^^EU-fe;w^m^©^>'U3i»a2 4, m®^- 

10 hmm (#igSy | J3>i2 2, WS i 2 12 3) , ONOJK2 l^ckm^iiy 
-h (#MHr>U:3>Jiil 0, 2 0) £ F^-rxy^^-TSo ^^BU-fe 

8 tnlM (U» $aAt5^tfc<koTn-i^#:I 

15 m.2 5&MJ&TZ>o ^-1 hMfc\Z &->Vzl>mi 0, 20, 2 

2£>J;tfWS i 2 IH2 3 0#JIC7'f hWHtm2 6^Mt§. £CD^-f «<fb 
II 2 6 <Z)te, >K^©«tS{C^OMiP^ 6 nmiSCSIftv U 3 >SI^ 

j&znz&fttmmv&ft'zMj&zn&o ckz^-t MKt;ii2 6 a, mis 
aj^©st{bi!S©iRstsiRi±^-e:sfe«>te:^j«-r*. MiaiagSM^cD^- h 

«SG (^«f*^U3>B|2 2, 1 0, 2 0*5<£££WS i 2 ®|2 3) CDflH&fcfc 

^Tr, HI 3 5 fc^Tcfc 5 fd, *i#SS 1 ±H C VD^-etlby 'J □ >i 2 

MMG (^ H B B y'Jn>l2 2, 1.0., .2 O.&cfctfWS i 2 $|2 3) Offllfct 
-f ;VX^-1t2 8 s SJg/StS. 21 CD BR, *^Ufc;l^jfc««©SMb5' 

U3>«2 4, «I»y-h*ffi (^ttft^U3>Bt2 2, WS i 2 H2 3) , O 
NOl2 lfeir^I^-h (Miy'Ja>Il 0, 2 0) ©fflitfe^ H 
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SSWffiMI SFETfflOn t I#i#I^2 7 (V-X, FK» 

122, WSi 2 H2 3) , ON012 lfei^l^h (Mi^U3>i 
10, 2 0) Stt^ANDM^tt^t'JtM^MStl, ^SlfiJI&MilUc 
iftlfJBEMI SFETM^tlS. 

rem-, m^ftmm 4 & £M<df*3M<£>sij5 1 0 nm mmom^m^>v 3>i5 

m.2 5&<fctfn + M¥*#:^2 7 (V— X, FW» l?J&Bf 5 ©fig 
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mmm~> u ^ e> i &»(bTs ^tc^o i ©s 

10 3£J#«iU *^M^±CD^b>-U3>fli3*^-r^o 

l*X*;3 1 >^*rS££fc:.i:t)fl5S3 5 0nme*OlR^«l»4<£^-rs. 

0 3 8 tc^-ri 5 {c, i &m 1 0 O 0 , CT?si&8Mb-r * £ t 

03 9fc^T<fc3fc,'¥##3aRlfc:, 5%NO TT\ 
9 5 Or, 3 0#©H®Mlt C©N011©^, JR86ftJ»5©^ffifc:, 

20 HM5 0*II:iM5 a«$ns, £©i^b 

■So 

04O^-T«fc , 5^ S5^|||Sl4©l^gS*'&tr^a»#:3£*ElJifcCV 
D&TfJ»J?4 5 0~5 0 Onm @Mf^>'Jn>l6MU 

SfcV>T, ^«««WI^Ti©±^©ifty U □ >1 6 $Sf»L, ^-©:SM£ 
TOibT^c 

&V*T\ Hi 4 1 \Z^?£5\Z, ^b^U3>JR3*^t-«. £©!&. 

u 3 >jr 3 o^*^f£^^b-> U3>i6 (Dmm^m^mm. i ©*m#> 
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* : ?^»»4 ©rtafctt, »v^b^u n >m s&zzmm. 
;]/ (Bi^-e-r) ) <Dmm&m&<frt2>. #l^t\ mmm&mv, mm 9 nmmm. 

^- hlft-ftBI 9 0±«lc, IRJS1 0 Onng£©U>&H-:/b&^*£il 
20 y'j3>ilO$CVDWlt§« 7* MR (^iTT) * 

04 3(C^TJ:'5{C, l_t£. iliy-F (FG) <h> ^ 

j&f SIW»y-h*lC-Gt*»lltSfc»®ONOBi2 1 (MMttMD 

25 ^cdonoi2hi mibvU3>m, «fl5>'U3i>gi*«kr«ft^u 

04 4^^51;, ftSamBftSft (H*©£8S) MlTl^> 
ONOH2 1, ^H»»^U3>K1 0^*tK^-hm^li9^^-r«c 
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i <d pm^x;w 8&=t:^n ga^x;p un^-trf) <D^n^n<Dm.m\zmm2 onm 

IftfflJEEM I S FEToy-htiGtfet), 1z;W&J&iRttfcJ&j£3 
10 134 6 fc^fcfc^lc, 7* hl/$^ h|g| <E|jjHi:f) ^VX^CbTt 

20 

8 OMMfc£#l) lcnl^» (U» ^aATSJltiaoTn-i^i 
U n >£=R©Mik:*-©J8l/Sj&* 1 0 nmS^©ilb'>.'J 3 >«^sn5*# 

£H#©&#T?fl^sn*. fib, coBMbrau ^*E«i««±Ttt, #<jtfrf 
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mfcmm 1 7 ^uttc ni^»^- bm^ 9 ©ra^MAu hm^ 

z\t\z£K). frfr&ffift<DMi[:m<DmM*fa±Zi£2>z tafi-eg mm 

m&mmw- bmmG ^m^^)^ym2 2) commz^^^ bm\M2 6 

10 «Stl5o 

i@G (2 3, 2 2) ©flJgEfclH' - #2 8 s &m&tZ>o Z\<D 
15 >I2 2, WS i 2 !2 3) , ONOi2 l*«kt^iy-h (^ft->'j3> 

lii 0, 20) ©#Httet>ij--f K^^-;i/x^-it2 8 s^'M$ni.„ 

SKf^t^^tCi^T, iftWJBEMI SFETffl©n'IM#I«2 7 (V— 

25 i22) > ONOi2 1*J;^l^-h » B B ^'J3>I10) SttSN 
#ctr^ &fls5"Jn>JR2 4:i3.£tflM K^*- )PX^— it 2 8 s ©_h«fc» 
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terns a^jo^bfccDT, mffioMMKDm&tmmiz, mftffivfojjoMuu* 

a &Mt8,lstc<D-V, 7-1 hMM% 2 6 £ b < «HWffiM I S F ET©^' 

— h snub g o (DWj&mzte rtzmmitm 5 ommcomm %mz- & z\ i &v 

17 (V-X, KW» ^Bt<^M%£i£ffc (MS) 1 x 

^lOfK^^TIi, K/Pl 0nmlI«©»VM»'fb>'U:3>ISl5fc\ 

5%no (—musm) tv. 9 5o°c> s o®<Dmm&*mtz\t\z&x>mm. 

^ 5 Oglfcttftl 5 a §M tfc (03 9) «©JgfllT?8i9ib/£ 
@2 l fc^Tck -5 C jgl^i 0mU&(on^4fcz/VnyWk5V)±M\z, ^Ybv- 
20 Ur3>^'5 c*MbT%«kK 

#^S»©J£Sg£:i3V>TfcJU «HlHl!&1fi«i^J^$n^jaWEMI SFE 
T©y-hK^ISGO*ll&l8YbfcckD^Ufc (04 4) mMaMMlvm 
mVttm 2 2 tZyfrt £5 \Z, y-bmftMGO&mmkm2 l atCVDl2 1 
b <h 0D*ftSlS£ £ b X t> J: 

*mw\mmmM<DMWJzm&z-n&3$.<Dv\zte<* ^omm^mm^^ 
mmvm*mi^M~v&z>z\2im*'5£vibm*o 
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mi&irz>xmm j $>mmj±M i s f e t©^ hM^Mtsigf ©mi 

!Rl±^«tt©lSl±*H*2:t*<T?#S. 
^3i_k©*iJJS0mtt 



27 



WO 02/063690 PCT/JPOl/10082 

I * o i ffl 

(b) mmmttMffimzmimwtim&Mf&rrzxnii, 

( c ) mmm i *Mfc«*M#i3*r a c t fc <t o m=b^ i a&mbR©*® 

(g) wtay- hnm<Dmmttmm&mA?zz£tz&K)¥mfcfflk&j&titt 
15 (h) MfB¥##:»«^MaTa^^^cfcD, wmv- hnmmuTiztmtf 

20 (i) tMEy- hMLhte, SIBI«MBy»[*^^r*Xgi:, 

SWT* C ££#ifc£-ras»^<Z)i6fflfg 1 TO*<^¥^#:*«lHlS§^MO^jt^ 
25 3. IfrfB^^EU-fe^^fc^^SMfB^lMib^^fliJP^ 3 0nmOTT 

4 . mm* * u -fe;w^riESfete*w-*WKis i «fbisi<2]»«> tutsis 2 
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(b> mmmTmmmiz^immitm^mmir^jimt, 

(e) mtm^m&mm<D¥mvmm±j<z, y-hmmm^m^-r^jimt, 
io (g) tuiay- Mi0iifi«**aAt§ u t ii i o fiEt 

(h) Huf2¥^^*M3ffi-r^ £ tCJ; 0> tfrlB^- b ftSMSTfcftjf B^r 

15 6. atrial ^EU-fe;w3, ^ff^^y^Kr&o, 

(i) mmt i ~bnu±iz, mmmmm^Mm-^nm^ 

( j ) mmmmmmm±iz, mm?- Kii^of^©aAt> u < \mm>f~- h 

7 . nmt'EV ^vm^mz^n^mwm i m^bMcDi^j?^ 3 0 nm^TT 

8 . MB* U -£)lM!$mztetfZ> tufBfg 1 MHbJUOllilJPte, MfBfg 2 Mftft; 
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(b) mmttmmftizM&ftm&mi&'r&xmt. 

( C ) mmm^mim^^wm^mm±\zmmm^mmv, wm-tzz^z 

5 £3TU 

(e) wgB^^«t*ftic:»syig*S8e>jitJieKKfc, i»wi%;iTT 

(f) Hufa^-b«ffi_hfc, mmmWk*mffc?2>xM^ 

15 fee 

1 1. ^^Uir^^^^n^^^EU-fe^^^tMiEM I SFETi« 

(a) mmm^mmm^m^mm^piz, mT^mm^m^^m^ 

20 (b) WfB*^ii*i*i^iE^^^t-^x@<h, 

( c ) i!ufeMtel3i£^MSir3 intact Y) mmw, l ifciHt;Si<D;S®£g^ft; 

(d) mmm^frmmfa*^wmteMm±\zmmm*mmv. wmirz>z\tz\z 
^•oTmmm^mmmizmmm^m^tsjimt, 

25 (e) MmmTm&n®<D¥mfcmm±iz, ^f-hmmm^mmt^xn^ 

( f ) tuiEy- hlfe«±^<!r- h1tffi£fl£f&T3I@ 

(g) MIHy- hM©M#J^W^I^^Af SuttaDWI^W 

(h) Mm¥mfcmK*mmm-?z>z.£tz&Q, mm^f-hmmmmnzwm^f 



30 



WO 02/063690 



PCT/JPOl/10082 



I SFETifiDy-hlMSMtSIgt, 

(j) MIB1SWJEMI SFETffl^hillli:, «WJ±MI SFET)8©y 

(k) mmtf- hmm±\z, mm&sm&mjfctz>xmii> 

t&IBIWWB«£ffiWEEM I SFETf 

1 3. t^v^mm&zn&^v'tfrMmmwii&mmM i sfet« 

(b) Mf2*T^«IP^l}cmilia^bM*^-r§X©£, 

( c ) mmm i itfti^iwits n £fc«t owib* i ^^co^M^m 

(e) HfirlB^^^0¥##:X^±{C, y-h*Si»IR&Jgj£-r*X@£, 

(g) Miay- httS©iit^«i^ftAt5 ^ tia i3 
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vtcm. tffiam i 2 <Dm.itm^nmv, m i * &ztm 2 ©m^ist 

( j ) fi&f3»fJEM I S F E TmZ*— Mtfltf*±lC, iSWJEM I S F E T^CD^r* 
5 -Mi«t§Igt, 

14. iufB^U-feJW^ ^^tt*^y-fe;i/-e&D> 
10 (l) lOTBJfMilfiiHKJiK:, HlrfB^-hmffi-\©«^oaA ! bU<«HfrfBy~N 

15. 15. *mftmm<Dmttmmmzm&i<nitm : ?ftm£. mm^m&mKvm 

(b) ttrfB*^ii^rtfc^^nfe^i«{b!iii, 

20 (c) mm$£ifmfcm±\zMmt£nrcmkmii. 

(d) MIB*^Mrt}cJffi^^tlfc^M«i:, 

( e ) Mtm^mf&mm<D¥mfcmu±izMi&-gnfc¥- hmmmt, 

( f ) mm?— b mmm± \zmj$z n^y- h m t , 

25 ( g ) mm^-bnmmmT\zmm^nrzm2mm<m^ 

(h) Mffiy-h«SOMffia(c^$nfe¥.^^i:, 

( i ) MIB^r- h*tt±tC^snfcJiW«fi»jRt, 

(j) mmmmmmm±\zm^n^.mmmm^-=>Xs mmtf-bmm^om 
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i6. wjmmtmz, mm&iMMfcmmmizmmw&M?zt\z.&r)Mj$-z 

5 tgBfg 1 5 mmmv^mftmmm&mWo 

1 8 . tufB^ u -fe;i/^«fc^frt*KtsBSi i t&wtfcWk&mmz. mmm 2 mm 

M©IKJPJ; D £ £#m£T51f3<©i§Bfg 1 5 «fBS&©¥##JiM»@ 

#aeR<z)«jaiaK«*te»ri5snfc7iBWBEM i sfet^, 

15 (b) HufE^^I*F*g^^$ti^i«M<h, 

(c) mmmimm<hm±izm^nrcmmh, 

( e ) i&ffi*^J«ra«©¥^»tR±fc^£n&£ 1 ©**- ha»ffi«t, 

20 (f) mmmi<Dy-bmimm±\zMi$znfc.mi<D¥-bmmt, 

(g) Mffi^ i ©$*- hwm&T\zMj&2nftm2f&mM&i:. 

(h) mwbh i ©y- bmm<Dmm\zm^nrcfB 1 ©¥»#«* 

( i ) HfrfBy- h«ffi±fc^$nfeJBW«Si»fflli:> 

(j) ffBiWSi±flM^tlfc»lgl?goT, tulB^- N«S^\©* 

25 ^©&xt> u< ttmifB^- bmm^^om^otkm^uwt^mmmmt, &m 

U 

HuiBi8fWJBEM I SFETtt, 
(k) HulB^3a@gS^©¥^#:^±^^^n^2©y- h^m^i:, 
( 1 ) SCMESB2 ©£*- h^»m±tc^$tlfc^ 2 ©$*- 
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(m) iutefg2 ©y- bmm<DM®nzM}$,2ftfcM 2 ©###:#f:l|^ 
2 0. ffrfB^tflUte, MwBmi^M^M^Mii^igt-^ifcj;^^^ 
5 2 1 . jWWBfg 1 3 0 nm^TT i &3E<h£#ifc<hT£M;&© 

ibbus 1 9 mmmv^m&mmm&mw* 

22. MB^^u-fe^^^^^^wtB^i^^biiicDBijstt, wmm2mm. 
imomm £ d he £ sittt^i 2fc©$sBfg 1 9 mmm<D^m^mmm 

10 23. tuiEfg 2 ©y- % 3 mmfcmtmmkfcmtvmmmfrzfsi 

15 (b) M&?-himm±\zr-bwm&j»m-zxmii. 

( d ) hub**— h w&vmwttmm&mx'tz Jitiao 
20 (e) HtriB^^ii^o^^s^^ic, *^st»*^^rsx@t, 

(f) MIBm^8l}«[*I^2M«^^-r§X@i:, 
25 2 5. i«rfB¥##:m«[IIj&SB©M^&», 

tm (d) igt (e) xa©wfc. mm-¥-bmm(DMm\zv( f**- ;mk 
tuts (e) xa©f^#Mm, sfrfBy-h«®©«©^^nrcit-r h*r>* 
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(h) Misy-h«Jttc, swnsaaR*^-r-5x@i, 
5 (i) nriBjiNMfiiHR±K:, mmtf— bmm^om^mx'b v < nmmtf— h 

2 7. HiflB^ ; EU-tr;^^^^^^ttflBm2^m'ft;Ii©MJS«, 3 0nmE(T 

2 8. ^i#tt±iii?f ««t ^ti, wm*m»i&Mm 

15 (b) ttffB^r- hlfeiiJht^- hfS^Mt^Igt, 

( c ) ifE¥i#M^iIltS £ t K £ 0 ItfgB^- h «nffiT^IB i n&rn 
{bflg£.JWr&X;|i<h, 

( d) SufB^r- hM©Wfflfc^*B4ljS:&At* * £ <t «fc 0 *3W*«**^"r 
£Xg<h, 

20 (e) ffigB*^#«ra«©¥*#S«*fc:, *^#«i«£J&JifcT'5Xg£, 

(f) w?B* : P^«*i*ifcig2»KflsK*»^rr«xga:, 

(h) ^^^«*rtK:i|filidK*fflJ6atPXgi^M6^, li^U^TT 

25 jbs^ifB^+Toy^- ;wxst. 

u -fe^^fig sns^tij -tjiwmmm t humem isfet -zsnzmm 
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(h) ttmmmmmm®<D*mfc&mmm\z&m&M i sfet^- hmit 

(i) ifBilBffM I S F E Tffly- hiftllt, iHiWJEEM I S F E TR}<Djf 
10 IfffH^^Uir^^, 

(c) ifB^-hi«iTi«^nfef 

(d) tats^- n mmnmMizM&tsnt^mfcmmt. 

15 (e) tifiB^-hMcD^t^^nfcit'r H^^--;i/flii, 

(f) tmmttmnm<D¥mft&m*KL. mm^ f^*- 

(g) WfB*^iiSi^^^$niiriB^i^b)KJ;0 feM^vjN$v^2^fb 
20 It, 

(h) sWB*^«»rtK:ffl*asnj'tilfi»J8lt, 

3 1. IWB* ; EU'te;W& ^jffgtt^U-feJKTf&D, 

25 ( i ) mmy- bmm±\zmm^nrc.mmmmmt, 

3 2. HrfB^2m'fbflI©^JP«, 3 0 nm^Tt^S^l t$#f tt§itOi| 
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mm 3 ommmv^m&mmmy&m&o 

33. nm¥m&mm®&mm\z, z$\z, wm^mw-mmmmm^mm^ 

^nfcilSiEMI SFET^tU 
MfBWtHMI SFETfi, 

5 ( i ) mzmmm&m®o*mfc&m±teMf&znrzmmi±M isFET^oy 

( j ) tulBlftWEEM I S F E Tm<D>f- h^«±t^^tlfc^jfSfJEM I S F 
(k) t«WBOT/±M I S F ETffi©^- bMM<DMM\Z^}j^^flTc^WiJ±.M I S 

io fet m^mw-mmt. 

34. ttfte^wffiMi sFETffi©^M6iin m 3 mmitm ^mmmitm 
is. 

15 35. ^mwmm±\zmi-m^m.mt.m^mm.m,t^mr^mwmmM^m 
(b) mmmT^mm^zmmim^M^-r^nm^ 

20 ^oTWIB^^Prt^m^M^S^tfXgi:, 

(e) HfrfB^^^O^«#:S«±^^##:^^^^-rSXgt> 
25 3 6. ¥^{«^±lC^^^^^^ilM^<i:^Wt-^.^^«IlI^ 

(a) tufB^^^©¥##:*tR't'}C, m^iia&^T^Xgi:. 

(b) mm^ftMmn\z.mnim*&$ctttnt. 

(c) striB^^«rt^^to^#:«±^^^*i^b. w^-r^eiiifc 
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